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IN THE CLAIMS: 

1 . (Orrainal) A magnetoresistive sensor including a substrate, a pair of 
nnagnetic shielosJayers consisting of a lower magnetic shield layer and an upper 
magnetic shield layer, a magnetoresistive sensor layer disposed between the pair of 
magnetic shields, an\electrode terminal for flowing a signal current perpendicular to 
the plane of the magnetoresistive sensor layer, and magnetic domain control layers 
for controlling Barkhauseta noise of said magnetoresistive sensor layer, wherein said 
magnetic domain control laVers disposed on opposite ends of the magnetoresistive 
sensor layer in a region from\he end surface of a media-opposed surface side of the 
magnetoresistive sensor layer ib the depth position are made of a material having a 
specific resistance not less than 10 mQcm, and are in contact with at least opposite 
end surfaces of said magnetoresistive sensor layer in said region; 

wherein a material consisting of said magnetic domain control laver is a 



granular layer made bv mixing a hard rnagnetic material having high coercivitv made 
of a metal magnetic material having as thcs composition elements Co (cobalt), Cr 
(chromium), Pt (platinum). Ta (tantalum), arro Nb (niobium) with an insulating 
material made of AI203, Si02. Hf02. Ta02, TO2. Ta205. AIN. AISiN. or Zr02: and. 

wherein said magnetic domain control laver comprises a laver made of a soft 
magnetic oxide material having high electric resistivKy disposed in contact with 
opposite ends of said magnetoresistive sensor laver. and a hard magnetic laver 
disposed outside the same, made of a metal magnetic material having as the 
composition elements Co (cobalt). Cr (chromium). Pt (platinVim). Ta (tantalum), and 
Nb (niobium) . 
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2. (Withdrawn) The magnetoresistive sensor according to claim 1 , 
comprising magnetite yoke layers disposed between the pair of magnetic shields, 
having a shape extended from the position exposed from the media-opposed surface 
in the depth direction, and guiding the magnetic field of the recording media to its 
interior, wherein said magnetoresistive sensor layer is disposed between the 
magnetic yoke layers in me position recessed from the media-opposed surface, said 
magnetic domain control lasers are provided on opposite ends of the 
magnetoresistive sensor layer in a region from the end surface of the media- 
opposed surface side of the nragnetoresistive sensor layer and the magnetic yoke 
layer to the depth position and are in contact with at least opposite end surfaces of 
said magnetoresistive sensor layer in said region, and the magnetic domain control 
layers are in contact with opposite end surfaces of said magnetic yoke layer in at 
least one portion of the region from trae end surface of the media-opposed surface 
side of said magnetic yoke layer to theydepth position. 

3. (Withdrawn) The magnetoresisWe sensor according to claim 1 , 
comprising a flux guide type magnetic yokeNayer disposed between the pair of 
magnetic shields, having a shape extended frlom the position exposed from the 
media-opposed surface in the depth position, aruj being in contact with any one of 
the magnetic shield layers to guide the magnetic flux of the media, and magnetic 
domain control layers for controlling Barkhausen nofse of the magnetoresistive 
sensor layer and the flux guide type magnetic yoke layer, wherein said 
magnetoresistive sensor layer is disposed at the upper or lower side of said flux 
guide type yoke layer in the position recessed from the media-opposed surface, the 
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flux guide type yoke layer has an discontinuous portion in a region in contact with 
said magnetoresrfetive sensor layer, said magnetic domain control layers disposed on 
opposite ends of th^ magnetoresistive sensor layer in the region from the end 
surface of the media-bpposed surface side of said magnetoresistive sensor layer 
and said flux guide typa magnetic yoke layer to the depth position are in contact with 
at least opposite end surraces of said magnetoresistive sensor layer in the region 
from the end surface of theViedia-opposed surface side of said magnetoresistive 
sensor layer to the depth position, and the magnetic domain control layers are in 
contact with opposite end surfaces of said magnetic yoke layer in at least one portion 
of the region from the end surfaces of media-opposed surface side of said magnetic 
yoke layer to the depth position. \ 

4. (Withdrawn) The magnetoresistive sensor according to claim 1 , wherein 
said magnetic domain control layer is maoe of an underlayer made of an oxide 
having a thickness not more than 5 nm, and^n oxide material having high electric 
resistivity not less than 10 mQcm formed on tnte oxide underlayer. 

5. (Withdrawn) The magnetoresistive sensor according to claim 2, wherein 
said magnetic domain control layer is made of an unoerlayer made of an oxide 
having a thickness not more than 5 nm, and an oxide nrraterial having high electric 
resistivity not less than 10 mQcm formed on the oxide underlayer. 



6. (Withdrawn) The magnetoresistive sensor according, to claim 3, wherein 
said magnetic domain control layer is made of an underlayer maoe of an oxide 





TAKAHASHI et aL, 09/81 1 ,606 
Amdt. dated 05 January 2004 



520.3987 1 X00/NT03 1 8US 
Page 7 



Reply to Office Action of 05 September 2003 

having a thickness not more than 5 nm, and an oxide material having high electric 
resistivity not less than 1 0 mQcm formed on the oxide underlayer. 

7. (Withdrawn) A magnetoresistive sensor including a substrate, a pair of 
magnetic shield layers consisting of a lower magnetic shield layer and an upper 
magnetic shield layer, a magnetoresistive sensor layer disposed between the pair of 
magnetic shields, an electroofe terminal for flowing a signal current perpendicular to 
the plane of the magnetoresisrive sensor layer, and magnetic domain control layers 
for controlling Barkhausen noisfe of said magnetoresistive sensor layer, wherein a 
material consisting of said magnetic domain control layers disposed on opposite 
ends of the magnetoresistive sensor layer in the region from the end surface of the 
media-opposed surface side of the magnetoresistive sensor layer to the depth 
position is a compound having a composition of R203 containing at least R (R= Fe, 
Co, Mn, and Ni) and oxygen (O) and has a spinel lattice and a (400) orientation 
plane, and the magnetic domain controMayers are in contact with at least opposite 
end surfaces of said magnetoresistive sensor layer in said region. 

8. (Withdrawn) The magnetoresistivasensor according to claim 7, 
comprising magnetic yoke layers disposed betWeen the pair of magnetic shields, 
having a shape extended from the position exposed from the media-opposed surface 
in the depth direction, and guiding the magnetic field of the recording media to its 
interior, wherein said magnetoresistive sensor layeKis disposed between the 
magnetic yoke layers in the position recessed from tne media-opposed surface, 
materials consisting of said magnetic domain control layers disposed on opposite 
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ends of the magnetqresistive sensor layer in the region from the end surface of the 
media-opposed surface side of the magnetoresistive sensor layer and the magnetic 
yoke layer to the depth position are in contact with at least opposite end surfaces of 
said magnetoresistive sensor layer in the region from the end surface of the media- 
opposed surface side of tha magnetoresistive sensor layer to the depth position, and 
the magnetic domain control layers are in contact with opposite end surfaces of said 
magnetic yoke layer in at leastXone portion of the region from the end surface of the 
media-opposed surface side of aaid magnetic yoke layer to the depth position. 



9. (Withdrawn) The magnetoresistive sensor according to claim 7, 
comprising a flux guide type magnetia yoke layer disposed between the pair of 
magnetic shields, having a shape extended from the position exposed from the 
media-opposed surface in the depth position, and being in contact with any one of 
the magnetic shield layers to guide the magnetic flux of the media, and magnetic 
domain control layers for controlling Barkhaus^en noise of the magnetoresistive 
sensor layer and the flux guide type magnetic ybke layer, wherein said 
magnetoresistive sensor layer is disposed at the cmper or lower side of said flux 
guide type yoke layer in the position recessed from\he media-opposed surface, the 
flux guide type yoke layer has an discontinuous portion in the region in contact with 
said magnetoresistive sensor layer, said magnetic domain control layers disposed on 
opposite ends of the magnetoresistive sensor layer in theVegion from the end 
surface of the media-opposed surface side of said magnetoresistive sensor layer 
and said flux guide type magnetic yoke layer to the depth posmon are in contact with 
at least opposite end surfaces of said magnetoresistive sensor layer in the region 



0 
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from the end surfa&e of the media-opposed surface side of said magnetoresistive 
sensor layer to the depth position, and the magnetic domain control layers are in 
contact with opposite and surfaces of said magnetic yoke layer in at least one portion 
of the region from the end surface of media-opposed surface side of said magnetic 
yoke layer to the depth position. 



10. (Withdrawn) TheViagnetoresistive sensor according to claim 7, wherein 
a material consisting of the oxiae underlayer of said magnetic domain control layer is 
a compound of RO consisting onat least R(R=Co, Mg, Ni, Eu, Fe, and Zn) and 
oxygen (O) and has a NaCI structure and a (200) orientation plane, and a material 
consisting of said magnetic domain^control layer on the oxide underlayer is a 
compound having a composition of R203 containing at least R (R= Fe, Co, Mn, and 
Ni) and oxygen (O) and has a spinel larace and a (400) orientation plane. 

1 1 . (Withdrawn) The magnetoresism/e sensor according to claim 8, wherein 
a material consisting of the oxide underlayer C)f said magnetic domain control layer is 
a compound of RO consisting of at least R(R=Oo, Mg, Ni, Eu, Fe, and Zn) and 
oxygen (O) and has a NaCI structure and a (200)V)rientation plane, and a material 
consisting of said magnetic domain control layer onVhe oxide underlayer is a 
compound having a composition of R203 containing at least R (R= Fe, Co, Mn, and 
Ni) and oxygen (O) and has a spinel lattice and a (400)\)rientation plane. 



12. (Withdrawn) The magnetoresistive sensor accoraing to claim 9, wherein 
a material consisting of the oxide underlayer of said magnetiadomain control layer is 
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a compound of ROXconsisting of at least R(R=Co, Mg, Ni, Eu, Fe, and Zn) and 
oxygen (O) and has)a NaCI structure and a (200) orientation plane, and a material 
consisting of said magnetic domain control layer on the oxide underlayer is a 
compound having a composition of R203 containing at least R (R= Fe, Co, Mn, and 
Ni) and oxygen (O) and has a spinel lattice and a (400) orientation plane. 

13. and 14. (Cancelled) 

15. (Original) The magnetoresistive sensor according to claim 1 , wherein 
said magnetic domain control layter is at least partially superimposed on the plane of 
said magnetoresistive sensor layen 

16. (Original) The magnetoresistive sensor according to claim 1, wherein 
said magnetoresistive sensor layer is aVinnel magnetoresistive sensor layer. 

17. (Withdrawn) A combined magnfiitic head mounting a write element and a 
read element, wherein the read element comVises the magnetoresistive sensor 
according to claim 1 . \ 

18. (Cancelled) \ 

19. (Withdrawn) A magnetic recording sensor Iraving a structure comprising 
a plurality of cells in parallel including a magnetoresistive^ensor for recording 
information, a bit line connected to the magnetoresistive se\sor for flowing an 
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electric current to trae sensor, a word line in the position opposite the bit line by 
interposing therebetween the magnetoresistive sensor layer and in the position away 
from the magnetoresistive sensor layer for performing recording operation onto the 
magnetoresistive senso\ layer orthogonally to the bit line, an amplifying system for 
amplifying a read signal, and a read word line for switching between read and write, 
wherein the magnetoresistiW sensor comprises the magnetoresistive sensor layer, 
and a layer for magnetic dorrrain-controlling the magnetoresistive sensor layer is 
provided with the magnetic domain control layer having high electric resistance not 
less than 10 mOcm. \ 

20. (Cancelled) \ 

21 . (New) A magnetoresistive sdnsor including a substrate, a pair of 
magnetic shield layers consisting of a lowetr magnetic shield layer and an upper 
magnetic shield layer, a magnetoresistive sensor layer disposed between the pair of 
magnetic shields, an electrode terminal for flowing a signal current perpendicular to 
the plane of the magnetoresistive sensor layer, and magnetic domain control layers, 
wherein a material consisting of said magnetic domain control layer disposed on 
opposite ends of the magnetoresistive sensor layer i\ the region from the end 
surface of the media-opposed surface side of the magnetoresistive sensor layer to 
the depth position, is a granular layer made by mixing a hVd magnetic material 
having high coercivity made of a metal magnetic material having as the composition 
elements Co (cobalt), Cr (chromium). Pt (platinum), Ta (tantalum), and Nb (niobium) 
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with an insulating matertel made of AI203, Si02, Hf02, Ta02, Ti02, Ta205. AIN, 
AISiN, orZr02. \ 

22. (New) A magnetoresistive sensor including a substrate, a pair of 
magnetic shield layers consisting of a lower magnetic shield layer and an upper 
magnetic shield layer, a magnetWesistive sensor layer disposed between the pair of 
magnetic shields, an electrode terminal for flowing a signal current perpendicular to 
the plane of the magnetoresistive sJensor layer, and magnetic domain control layers, 
wherein said magnetic domain control layer disposed on opposite ends of the 
magnetoresistive sensor layer in the region from the end surface of the media- 
opposed surface side of the magnetoresistive sensor layer to the depth position 
comprises a layer made of a soft magnetic qxide material having high electric 
resistivity disposed in contact with opposite ends of said magnetoresistive sensor 
layer, and a hard magnetic layer, disposed outside the same, made of a metal 
magnetic material having as the composition elerntents Co (cobalt), Cr (chromium), 



Pt (platinu.vJ), Ta (tantalum), and Nb (niobium). 



